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LONGWALL SALVAGE ROOF FALL RECOVERY EXPERIENCE 
 
Richard Campbell1 
ABSTRACT: Longwall (LW) salvage and relocation operations are a high-pressure period for all mine 
personnel, where any delays in the scheduled works are unacceptable, have a significant financial 
penalty and can increase mine worker’s exposure to hazardous conditions. Successful longwall 
salvages rely on geotechnically controlled conditions, which allow for rapid shield recovery, often in 
dynamic environments. Recent longwall salvage at Mine A in Queensland experienced long operational 
delays, abnormal strata conditions, weighting events and shield convergence, culminating in a 
significant fall of ground outbye of the e-frame. This paper presents a case study of the geotechnical and 
operational conditions leading up to the fall of ground. In addition, some of the challenges faced and 
specific details of the fall recovery methods, successfully employed, are discussed, which allowed the 
safe and efficient resumption of salvage operations. 
INTRODUCTION 
Over many years, as the result of significant research and operational studies, numerous geotechnical 
roof support design methodologies have been developed for coal mine strata control. Each method, 
whether it's based on empirical, analytical and/or numerical methods, relies on understanding the 
geotechnical environment, applicability of the model and induced changes as a result of mining. As an 
industry progress in this field has been rapid and success is evident, with increasing design certainty 
and decreasing risk, hence it is possible to mine increasingly challenging deposits, safely and 
economically.  
Longwall salvage situations however, remain an area where the risks are consistently present in terms 
of actual geotechnical understanding. These inherent risks affect the ability to design with absolute 
confidence and reduce the geotechnical control of the strata during salvage operations. Much of the 
geotechnical risk is actually due to logistical issues, such as time, equipment selection and ventilation.  
Past experience at the mine in question, or adjacent mines, remains the benchmark for "design".  
Longwall moves, being complex and unavoidable, are the least studied geotechnical challenges 
remaining in the industry. Perhaps the most concise summary and state of the art guideline for 
conventional recovery continues to be ACARP report C13022 by Hill (2006). 
BACKGROUND, GEOTECHNICAL SETTING AND PREVIOUS EXPERIENCE 
Mine A  operates a set of 2 m wide shields in a 146 shield face, which are designed for mining a thick 
seam with a cutting height range of 3.0 to 5.2 m. Planned cut height for LW salvage is 3.8 m.  
 
The geotechnical inputs for the LW salvage design called for 1280 t capacity shields, 320 bar (80 t/m2) 
set pressure, 380 bar high set pressure and 420 bar (100 t/m2 yield pressure) and a tip to face of 650 
mm while cutting a 1.0 m web. During this relocation all LW shields were scheduled to come out to the 
surface for major maintenance, including replacement of all leg cylinders and re-hosing. 
Geotechnical setting 
Depth of cover across Mine A ranges from 80 m, close to the pit bottom, to in excess of 400 m in the 
down dip northern extents of the lease. The experience base of LW salvages is within the 100 to 180 m 
range, with the fall of ground occurring at a depth of 165 m. The LW operates by extracting the lower 4.6 
m of the seam, maintaining a 0.6 m - 1.0 m banded coal roof beam. The strata about the target seam is 
characterised by a moderate strength immediate siltstone/shale roof overlain by moderately bedded, 
stronger siltstone and sandstone units. Figure 1 shows the general stratigraphic column expected in the 
area of interest and the typical strata strength for the seam section. 
 
Analysis of the numerous boreholes across the lease indicates an average Coal Mine Roof Rating 
(CMRR) of 32 within the coal roof and 52 for the overlying stone roof. Figure 2 depicts the range of 
CMRR values in the data set for the coal roof and stone roof environments. Based on a study conducted 
                                            
1 Director & Principal Geotechnical Engineer. Blackrock Mining Solutions Pty Ltd, E-mail: r.campbell@blackrockmining.net, 
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11 –13 February 2015 67 
2. Install cable trusses from shield 25 inbye to the fall, with the cables angled well out over the face 
and the shield canopies.  
3. Installation of 4m cables and dowels into the face side rib and also within the MG chute road, in 
order to strengthen the coal block.  




Figure 7: immediate response re-support outbye of the fall 
Fall recovery plan 
Immediately following the notification of the fall, the mine management formed an Incident Management 
Team (IMT) to ensure the correct risk based systems were followed and correct resourcing priorities 
were given to the fall. 
 
The immediate task post-stabilisation was to gain an understanding of what the likely cause or causes of 
the fall were and define the mechanisms involved.  This task was given priority, so as to give all 
stakeholders an understanding of the risks involved in the recovery of the remaining shields.  The 
intended outcomes being: 
 Gain an understanding of the cause of the fall in order to gain confidence in the recovery plan; 
and  
 Determine whether a similar fall of ground was possible once salvage operations resumed. 
 
A simple representation of the fall mechanism is depicted in the illustration below (Figure 8), where the 
mechanism described is very similar to that identified by Hill, D (2006) ACARP C13022. 
 
Once the basic understanding of why the fall occurred was developed, a staged recovery plan was 
formulated with the underlying principal being; 
 Provide a safe working environment, now and during salvage operations. 
 The ability to resume LW salvage operations to recover all equipment. 
 The final design had to be fit for purpose and allow normal salvage operations to recommence. 
 No additional risks or impediments were to be introduced through remedial actions taken. 
 
At this point in the operation many different strategies and ideas for how to go about the remediation 
works had been tabled; from the crews underground and adjacent mine sites, through to the head office 
staff - each strategy having its own merits and limitations. The IMT as a group worked to decide the 
actual stages to be taken based on the risk each task introduced. Each stage of the strategy was 
well-defined, quantifiable and included stop and go review points at the completion of each task so as to 
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72 11 – 13 February 2015 
4) Adequacy of the support plans, TARP’s, monitoring and responses 
5) Longwall system health 
6) Delays in the salvage operations 
 
Each aspect above was critically reviewed and evaluated, with the relevant outcomes documented in 
preparation for the next longwall salvage in order to avoid a reoccurrence.   
CONCLUSIONS 
Longwall salvages remain a time of elevated risk at every operation, where high pressure situations for 
all mine personnel are the norm.  Conflicting resource demands and delays in the scheduled works has 
a significant financial penalty and can increase mine workers exposure to hazardous conditions. 
 
Successful longwall salvages rely on geotechnically controlled conditions which allow for rapid shield 
recovery in often dynamic environments. There is currently a lack of engineering tools available to 
adequately assess the conditions, or address changes as they occur, and a general reliance on 
experience from within the mine or adjacent operations is often the primary design tool utilised.   
 
This paper presents a case study of methods used to recover a significant fall of ground on a longwall 
salvage face. The case study provides an example of where a staged, risk based method was 
successfully developed and implemented.  The importance of a collaborative approach, including a 
thorough quality assurance program, is thought to be fundamental to the success of any salvage 
operation and to ensure the resumption of normal operations is achieved. 
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